Introduction
The cytological studies of. Spirogyra have already been done by many investigators; Geitler (1930) , Doraiswami (1946) , Godward (1950 Godward ( , 1956 Godward ( , 1961 , Godward and Newnham (1965) and others, and the chromosome numbers of this genus have been reported in about 20 species (cf. Godward 1966) . According to these studies many variations of chromosome number in this genus are reported, from the lowest chromosome number of n=4 in Spirogyra subechinata (Godward 1966) to others as n=5, 6, 8, 10, 12, 14, 16, 18, 24, 32, 38, 50, 52, 84 and so on. Some can be said to be polyploidy, but the interrelation between the chromosome number and plant morphology is not clear. In this paper, we will report on a newly low chromosome number in Spirogyra and the interrelation between the chromosome number and plant morphology on six species of Spirogyra in Japan.
Materials and methods
Plants for this study were collected from areas near Hiroshima City ; Spirogyra teodoresci (Ono, Saeki-gun, Hiroshima Pref.), S. weberi (Jigozen, Saeki-gun, Hiroshima Pref.), S. cylindrica (Hiroshima Univ., Hiroshima City), S. setiformis (Ishiuchi, Saeki-gun, Hiroshima Pref.), S. peipingensis (Hara, Saeki-gun, Hiroshima Pref.), S. fluviatilis (Hiro, Kure City). For the interrelation  was  observed  between  the  chromosome  number and morpho  logical elements. There is one chloro plast band within one cell in the three species having the lowest chromosome number n=2; S. teodoresci, S. weberi and S. cylindrica, but the plants such as S. setiformis (n= 4), S. peipingensis (n=4) and S. fluvia tilis (n=24) which have more chromo some number have more than one chlo roplastb and (Fig. 8) .
Some parallel
The width of the cell whose chromosome number is n=4, is larger compared with that of the three species whose chromosome number is n=2, but that of S. fluviatilis (n=24) is smaller than that of the species whose chromosome number is n=4. The same relation is seen between chromosome number and zveospore size. 
Discussion
The three species of Spirogyra studied, S. teodoresci, S. weberi and S. cylindrica were found to have chromosome number of n=2. This is the lowest chromosome number observed for the first time in the genus Spirogyra.
Therefore, the basic chromosome number of this genus is x=2, and the others having more chromosome numbers are polyploidy. Also, this number (n=2) is the lowest chromosome number among the green algae.
It is thought that Hepaticae has originated phylogenically from some green algae in fresh water (Campbell 1939) . The lowest chromosome number of Hepaticae is n=4, and this is seen in the primitive species of Hepaticae, Takakia lepidozioides (Tatuno 1959) . This chromosome number n=4 may have observed in green algae. derived from the doubling of n=2, as have been
In the six species of Spirogyra studied, parallel interrelation was observed between the chromosome number and some morphological elements. Poly ploidy species studied (S. setiformis, S. peipingensis, S. fluviatilis) have more chloroplast bands within one cell than the species having the basic chromo some number n=2 (S. teodoresci, S. weberi, S, cylindrica).
The width of the gametophyte cell and the zygospore size are larger in plants of n=4 (S. setiformis, S. peipingensis) than that of the three species of n=2, but that of n=24 (S. fluviatilis) whose chromosomes are very small is smaller than n=4.
